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BUNEDIKTOV, Ivan Aleksandrovich; BE%GAUZ, B.I,, red.; BALLOD, A,I., 
wanom~ talchnvred.; GOR'KOVA, Z.D,, tekhn.red. 


[State farms of our land] Sovkhozy nashei strany. Moskva, 
Gos.izd-vo sel'khos.lit-ry, 1957. 78 p. (MIRA 11:1) 
(State farma) 
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BENEDIKTOY, Ivan Aleksandrovich, 
acronis Ee RIS wil OE MEI, Pil |? Bb Sepia 
{Waya of lowering production costs on stata farms) Puti snizheniia 
sebeatoimosti produktsaii sovkhozov. Moskvn, Gospolitizdat, 1957. 
83 p. (MIRA 11:1) 
(State farms--Costs) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9 


BENEDIKTOV, Ivan Aleksandrovich _ 


{Possibilities for redusing the cost of produce on state 

farms] Rezervy uderhevieniia proisvodstiva produkteii v 

sovkhozakh, Moskva, Gosplanizdat, 1958. 199 p. {MIRA 12:10) 
(¥arm produce) (State farm) 
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BENDIKTOV, Ty... 


al Rise in production and recuction in the price of grain, milk, and 
moat {a6 a most important task for state sarns, Yop. ekon, no.l: 
25-16 Ja ‘58. (MIRA 11:3) 


1, Ministr sel'skogo khozyayatva RSFSR, 
: (State farm) 
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WENEDIXTOYV, IA. 


Yurther ways to reduce production costs fi raising poultry and sheep 
on state farms, Zhivotnovoilstvo 20 no.8:3-1l Ag '58. (MIRA 11:10) 


l,Ministr sel'skogo khosyaystva RSFSR. 
(Stock and stockbreeding--Costs ) 
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BENSDIKTOV, Ivan Aleksandrovich; VISHNYAKOVA, Ye.A., red.; KUZHXTSOTA, 
9.I., tekhn. red. 


[ Agricul ture of the Russian Federation in the soven-year plan} 

Sel'skoo Khoniaistvo Rosuiiakoi Federatuii v seniletke. Moskva, 
Isd-vo "Sovetiskaia Rosaiia," 1959, 94 p, (MIRA 13:1) 
{ Agriculture) 
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BENSDIXTOY, I... kandidat mediteinskikh nauk. 


Certain observations of the effect of mammin, Akush.i gin. no.1:21-26 
Ja-¥F '54, (MLRA 7:6) 


1, Is kafedry akusherstva 1 genekologil (saveduyushohiy - professor 
B.S.Poyzner) Tomekogo metiitsinskogo instituta im. V.M.Molotova. 
(Labor) (Hornones) 
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(Psychoprophylacis for child»irth] Paikhoprofilaktika boley v rodakh. 
Moskva, Medgiz, 1955. 28 p. (MLRA 10:3) 


(CHILDBIRTH-~PSYCHOLOGY) 
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BENEDIKTOV, I.1. 


OE aad anal dae alae = 
Effect of remote irritations on the bioelectrical activity of the 
uterus, Akush. 1 gig. 33 no.2:14-17 Mr-dp '56. (MLRA 9:7) 


1. Iz kafedry akusherstva {1 ginekologii (zav.-prof. 3.S.Poyzner) 
Tomskogo mediteinskogo inatituta imuni ¥.M.Molotova 
(UTERUS, phystol. 
eff. of light & nois on bicelectric activity in exper.) 
(LIGHT, off. 
on dbioelecstric activity of uterus, exper.) 
(NOISE, eff, 
sane) 
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BENEDIKTCY, 1.1. 


Apparatus for measuring circulation rate and temperature of the 
internal crgans, ¥iziol.zhur. 43 no.10:995-997 0 '57, (MIRA 11:1) 


1. Lahoratoriya normal'rnoy i vatologicheskoy fiziologii Instituta 
alusherstva 1 ginakologif AMN SSSR { Kafedre akusherstva i gineko- 
logii Tomskogo meditsinskogo inatitute. 
(BLOOD CIRCULATION, determination, 
pame) 
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BENEDIKTOV, I. I. Doc Med Sei == (diss) “ On blood cireulation and temzernture 
in the uterus in certain physiologiss] and pathological states of the oganisin 
(Sliniceal experimental study)." Tonsk, 1959. 20 rp (Tors) Med Inst. Inst of 


Osstetrice and Gynecology, Aond Ved Soi USOR), 700 copies (KL, 44-59, 128) 
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BENEDIKTOV, Ivan Ivanovich 


(Sew mthod for the similtansous measurement of the intensity 

of blood flow and temperature and its use under experimental 

conditions and in clinical practice] Novyi matod odnovremennogo 

{zmereniia intensivnosti krovotoka 1 temperatury 1 ego ispol'zo- 

vanie v eksperimente i klinike, Tomsk, Izd-vo Tomskogo univ., 

1959. 30 p. (MIRA 13:12) 
( BLOOD-~-CIRCULATI GH) (BODY TEMPERATURE) 
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BENEDIKTOV, 1,1, (Tomsk) 


Blood circulation in the uterus following drug therapy of 
fibromyomas, Kaz. med, zhw:, no. 2:109-110 Mr-Ap '61, 
(MIRA 14:4) 
(UTERUS—~JUMORS) (UTIRUS—-BLOOD SUP;°LY) 
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__BENEDIKTOV, LI. 
Vascular reaction and temperature in the uterus following inhalation 
of oxygen, agrbogen, anl ether. Ped.. akush. i gin. 23 no.l:45-47 
161, (MERA 14:3) 
1. Kafedra akushersatva 1 ginekologii (ziveduyushchiy ~ prof. 
B.S.Poyzner) Tonakogo meditsinskogo institute 1 laboratoriya 
normal'noy 4 patologichenkoy fiziologii (zav. - prof, tL. 


Garmasheva [Harnasheva, N.L.] Instituta akusherstva i ginekolcogii 
AMN SSSR. 


(UTEEUS) (OXYGEN.-PHYSIOLOGICAL EFFECT) 
(QARBON DIQ(IDE..PHYSTOLOG ICAL EFFECT) 
(KEHER.-P:ZYSIOLOGICAL EFFECT) 
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HENEDIKTOV., T.L._ 
- ny he uterine 
Effect of pituitrin, mammophysin, and adrenaline on t i 
ere ailation: Parnnt toks. 24 rio.1:94-99 Ja-F '61. (MIRA 1435) 


= B.S.Poyzner) 

1. Kafedra akusherstva 1 ginekologii (zav. - prof. B. 

Tomsogo meditsinskogo institute 4 vatofiziologichoskoy laboratorii 

(zav. - prof. N.l.Garmisheva) Iretituta akusherstva 4 ginekologii 

AMH SSSR. 

(PITUITARY HOHMONES ) (ADFENALINE ) 
(UTZRUS—-BLOOD SUPPLY) 
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HENEDIKTOY, 1.2.3 GOL'DBERG, D.I., prof., red.; OSOVSKIY, A.T., tekhn. 
red. 


(Blood circulation and temperature of th» uterus in some 
physiological and pathological states of the organisn]O krovo~ 
obrashchenii i temperature v matke pri nekotorykh fislologiche- 
skikh 4 patologicheskikh sostoianiiakh organisma, Tons, Izd-vo 
Tomskogo univ., 1960. 123 p. (MIRA 16:2) 
(UTERUS--BLOOD SUPPLY) (BODY TEMPERATURE ) 
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BENEDIK — 
Uterine circulation and temparature in fibromyoras. on { 
gin. no.2373-76 ‘62. (MIRA 15:6 


(zav. - prof. B. S. 

1. Iz kafedry akusherstva 1 finekologii | 

Poyzner) Tomsl:ogo meditsinskogo instituta i lab ratordt theca 
noy i patologicheskoy fiziologii (sav. ~ prof. N, L, Garmasheva 
Instituta akusherstva 1 giinekologil AMN 35SSR, 


(UTERUS-~TUMORS ) (UTERUS--BLOOD STIPPLY) 
(BODE TEMPERATURE) 


ae 
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rrotetes tn the oavitary Cduld of satus ascee 
eunm .ceze, 1758) kept in a protetunfrn: 
i parac. bol, 3] no.6:€6)-664 NAD tie 


ie lz otdela geitmintolozit (zav. - pra. 
inatitutea mediteinskoy pirazgitelogit i tropisheske  vealt oes 
tnen’ Ye,i.s Martsinovakogo (dir. - prot. P.5 5 
slerstva 2dravookhraneniya SSSR. 
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BENEDIKTOV, I.1. 


Electrcthermometer for prolonged and continuous measurement 
of the temperature of internal organs. Trudy TomNIIVS 14: 
281-284 '63. (MIRA 17:7) 


1. Is kafedry akusherstva i ginekologit Tomskogo meditsinskogo 
instituta, 
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BRNEDIKTOV, 1.1.3 GALEYEVA, LS. 


Hypetersicn as a symptom cf pregn:ncy toxemia. Akush. 1 gin. 
£0 no.]:75-80 Ja-F '64, (MIRA 17:8) 


1. Kafedra akusherstva { ginekclopii (zav. ~ doktcr med, nauk 
IeI. Benediktov) Sverdlovskoze meditsinskcge instituta i 
fizioloricheskava laboratoriya Sverdisvakogo instituta okhrany 
materinatva | mladenchestva (dir. R.A, Malysheva). 
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Mitochondria of the muscle tissue of Ascaris suu6r Goeze, 1752. 
Heport no.2: Effest of alcopar and some of ita dorivatives on 
the oxidation of the compenents of the Krebs 


eyole, Mad, purad. 
i paraz, bol. 33 no.6:681-685 N-D '64, 


(MEER 28:6) 
sey ‘hon Fy Torti 
1. Otdel galtmintologi{ Instituta mediisingkxey poravitoiort! i 
tropicheskoy meditsiny iment “artoyinoveakero Ministerstva tdravo~- 


okhranentya SSSR, Moskva. 
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PRINS QIEET. soap ras an on AE yt x 

ee crviteos er! ALO’, ek “5 CALMENAOVA Ye, A, 
Inhibiticn of the reaction. 6° 
diearboxylie a-ida of 4Zrabat cye 
acid, Med paras, j paraz,boi, 32 
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ropicheskuy meditsiny trené 


] 
t 
raneniyn SSSR, Mcanva, 
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SIGLOV, 5S., BENEDLATOY, Pe 
Agricultursl Research 


i ; clive fat: nolkh, prelev- 
Scientizic institutes help production 91 collective faring « ’ 
12 Mo, 2) L70e* 


y S dete 1958, Uncl. 
. 'eS6S, JTS es ) 
9 Monthly List of Russian Accessions, Library of Conger S 
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BENEDIK OV, PP. 


Frit orostroenie 


sa speall automation. 
Sor over (ani ery 


Desipn new system units 
no.9:2-26 S ‘61. 


avoda "Tizpibor”. 
1. Direktor 2 (Automation) (Instrunents) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9 


BENHRDIETOY, VY. (Novosibirsk) 


. 24 
Lint removal fron inetrumen!: diale. Radio no.4:47 Ap 15, (MLRA 73/4) 


(Radio--Receivers «nd reception) 
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3(1) sov/33-35-4-"6/25 

AUTHOR: Benediktov, YeeA. 

TITLE: “On the Question Concerning the Frequency of the Radio Line 
of the CH- Molecules (K voprosu © chastote radiolinii nole- 
kul CH) 


PERIODICALS Astronomi sheskiy zlurnal,1958, Vol 35, Nr 4, pp 656-657( USSR) 


ABSTRACT: According to Shklovakiy [Net 1,27 the CH-molecules exieting 
in the interstellar space possess a monochromatic radio 
radiation , the wave length of which amounts to about 9.5 cm. 
The author tries te obtain the more exact frequency value of 
this radiation which would essentially facilitate the ov er- 
vation of the little intensive line. He carries out an exact 
investigation of the exinting material of observation, how- 
ever, he comes to u nonsatisfactory results The frequency 
shows a great dispersion. 

There are 9 references, 5 of which are Soviet, 2 German, and 
2 Americen. 
SUBMITTED: December 20,1957 


Card 1/1 
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F.4I0d SOV/141.22-:5.0/ 26 
AUTHORS ; Benediktov, Yeets, and Mityakov, NA. 
TITLE: On the Scattering of Radio Waveg in the Tonosphere 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizike, 
1959, Vol 2, Nr 7, PF 344 ~ 354% (USSR) 


ABSTRACT: The case of a plane layered medium with irregulariz+tes 
in the dielectric constant is considered. A general 
solution is obtained for a plane wave at normal incidence, 
and an approximate solution (for small angles) for 
oblique incidencs. An approximate solution is also 
obtained for the norma: incidence of a spherical wave. 
The results are used to estimate fluctuations in the 
electron density in the ionosphere.\}it 18 shown that the 
ratio of the scatter3d to the incident energy for plane 
waves is given by Eq (5), where the function f(z) is 
given by Eq (4), o is the effective scattering ercsé~ 
section, 0, is the angle of scattering and »y 4s the 


azimuthal angle. Al'tpert (Ref 1) has shown that the 
ettective scattering cross-section for a medium with a 


vy 


Cardl/3 
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sOV/141-2-3-2/ 26 
On the Scattering of Radio Waves in the Ionosphere 
dielectric constant « i8 given by Eq (7). In the 
case of normal incidence the function f(z) is then 
given by Eq (8) in which a = anr/ar | eke is the 


wavelength in vacuum, x isa typical linear dimension 
of the irregularities and Ae js the mean value of the 
deviations from € , the mean dielectric constant. When 


Eq (8) is substituted into Eq (5), the ratio of scattered 
to incident energies in the case of normal incidence of 
plane wavos is given by Eq (9). In the case of oblique 
incidence, the function f(z) is given by Eq (13) and 
the ratio of scattered to incident energies is given 

by Eq (17)- A similar calculation is carried out for 
spherical waves and the corresponding result for small. 
scattering angles i# given by Eq (24). These results 

are used to estimat.» fluctuations in the electron density 


; - 2 
in the ionosphere (AN/N)” - It i8 showa that if the 


latter quantity and & vary slowly with altitude, then 
Eq (24) may be replaced by Eq (27). The last two equations” 
Cara2/3. hold under the following corditions: ° 


! 


——————ai CLtsS—F 


APPROV : 
ED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9 


9. 
37 


SOV) Lede te SauS te 

On the Scattering of Radio Waves in the doncephere 
1) scattering ancles ere small; 
2) geometrical optics *pproxamation applies: 
3) fluctuations in tne dielectric constant are smali: 
4) the point of observation is at a sufficiently Large 
distance from the scattering volume and 
5) the seattered energy 18 smell compared with the 
incident enerey,. 
Acknowledgments are made to V.L. Ginzburg and 
GG. Getmantsev for their interest in this work and a 
number of valuable suggestions. 
There are 1 figure and 6 references, 5 of which are 
Soviet and 1 English. 


ASSOCIATION: Issledovatel'ski.y radiofizicheskiy institut 
pri Gor'kovskom univarsitete (Radiophysics Research 


, 


Institute of Gor'kiy University) aa sis 
ee EE OF Gor ikiy Universit: 
SUBMITTED : March 9, 1959 
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AUTHOR:  Benediktovy YouAe. an SOV/109-t-7-17/25 
TITLE: Radio-astronomical Method of Determining the Absorption 


of Radio Waves in the Ionosphera 


PERIODICAL: Radiotekhnika i wlektronika, 1959, Vol 4, Nr 7, 
pp 1201 - 1202 (USSI) 


ABSTRACT: The existing methods of measuring the absorption of the 
ionosphere are disadvantageous in that they require the 
determination of thy actual intensity of the cosmic 
radiation. In the following, it is shown that it is 
possible to devise a method fren of the above deficiency. 
This is based on tho difference in the absorption of the 
ordinary and the extraordinary waves in the ionosphere 
when the magnetic fi.eld of the Barth is taken into account. 
if the intensity of the radiowave impinging onto the 
ionosphere is oe ; the intensity at the exit of the 


ionosphere for the normal waves is given by: 
ra) 
I, =I, oxp( - 2- \ xual, (1) 


Cardl/4 » 
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: S0OV/109-4-7-17/25 
. Radio-astronomical Method of Determining the Absorpt:on of Radio 
Waves in the LTonosphere 


where % is tho absorption coefficient, w 


angular frequency and c is the velocity of light. 


Therefore, if intensities IT, and Ty are recorded 


at a point on the Earth surface, 
be expressed by Eq (2), 
initial intensity ZI, ° 


is the 


their relationship can 
which is independent of the 
Eq (2) can be expanded and it is 


then approximately expressed by Eq (3). 
can be written as: 


I, - I, 2 


In the final form, it 


2 


=— |\V.,vwicos adal (6) 
In +1, = | H 


Since the expressions for ‘XK are in the form of Eqs (5), 


The symbols in Eq (6) are as follows: ®, is the 


Syromagnetic angular frequency; a 
Card2/ 


is the angle between 


wl 
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Radio-astronomical Method of Determining the Absorption of Radio 
Waves in the Ionosphere 


SOV/109-4-7-17,/25 


the propagation direction of the waves and the magnetic 
field, V9 is the effective number of collisions and 


v is the ratio of the squares of plasma frequency and 
the operating frequency. When Or and cos a are 


constant, Eq (6) can be simplified and written as Eq (7). 
Eqs (6) and (7) give the mlationship between the 
experimentally measured parametars and the product 

Vy *v - The method of determining the absorption 


coefficients is equivalent to the standard methods and 
appears to be particularly suitable for the measurements 
in the polar regions, where the absorption is much greater 
than in the moderate latitudes. The author makes 
acknowledgment to G.G. Getmantsev for reading the manu- 
Script and to V.L. (iinzhurg for his interest in this work. 


There are 6 ref : hict. : 
and 2 Soviet. Tag who e Oe ck 3 are English, 1 French 
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AUTHUR: Benediktov, Ye.A. 
— @ 
TITLE: On the Passage of Radio Waves Through the fonos here 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radicfizika, 
1960, Vol 3, Nr 1, pp 33-38 (USSR) 


ABSTRACT: The propagation of extra-terrestial radio emission 
through the ionosphere is discussed. It is well known 
that the ionosphere has an appreciable effect on radio 
waves, beginning with frequencies of the order of 50 to 
30 Mc/s or less, The frequency region 30 Mc/s to 30 ke/s 
can be conveniently divided into two parts, namely 
f>fyo and £<fyo where fyo is the gyromagnetic 
frequency at the earth’s surface. An expression 13s 
derived for the angular interval within which radio 
waves can be transmitted through the ionosphere for 
f> fro> Both normal and oblique incidence are considered, 
In the case of frequencies f£€fy9 1t is pointed out that 
the change in the magnetic field with altatude is usually 
neglected, However, a: lower frequencies, the «tfect of 
Card 1/4 the magnetic field variation hecomes more important and /- 
“i 
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it is essential to take it into account, The variation 
Of the retractive index With alt tude is Wsumed ty be 
of the form Slven by the relation Al the top of p 34. 


where the 4 and. SUSNS reter ta the ordinary ane 
the extraordinary COMponont as In order ts Use this 
formula in Sa lew Lat fotps Atoas Necessary ty assume 4g 
model for the 1ONOS Phere The model is taken in the 


form of an exponential distribut TOM ahove the ak Umi 
an the Fo layer und barabolie below this WAX dmum 
(half-thickness of 200 kn). Fig lo and 2 show tle 
results of Calculations “1 the refractive INdex as a 
Lunction of altitude lor a trequency Of OLB M />» (tull 


Curve; Ordinary Component ) These Calculat MONS Peter ty 
normal ince idence. the ane le between the acnet lo fiede , 
and the Vertical being Gar The Variation of the MAZNen yg 
—_.._ field With altitude Was taken to be Of the rorm 
H = Ho LR/(R+2) | 3 whera Hy Ss tie MACH Atude Ql the 
Card 7/4 Magnetic Field at the Partly sg SUL Lace Pre Ll atse Showy 1 
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On the Passage of Radio Waves Through the Ionosphere 


the corresponding curves for 0.4 Mc/s. In Fig 1, the 
full line (ordinary component) and the dashed line 


(extraordinary component) refer to 0,4 Mc/s. In Fig 2, 


the dashed line to the extraordinary Component. The 
latter two curves are given tor f = 0.6 Mc/s, the 
incidence being normal and the angle between the magnetic 
field and the vertical equal to zerc. These curves show 
that the extraordinary component cannot reach the earth's 
surface even if the concentration vis very small, 
This is characteristic of the frequency region £ € fig « 
It is clear from these curves that when the angle between 
the magnetic field and the vertical field is not zero 
the refractive index for the ordinary component vanishes 
at ve=l, If f = 6.6 Mc/s, the Ordinary component wil} 
reach low-lying layers of the lonospiiere The 

Card 3/4 experiments of Reber (Ref 4) can be interpreted in terms W 


10009-9" 
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of these calculations. A definite agreement with 
Reber's results is not »sbtained. Acknowledgement 
made to V,L.Ginzburg and G.G.Getmanisev for their 
interest and advice, There are 2 figures and 

8 references, 6 of which are Soviet and 2 English, 


ASSOCIATION: Nauchno-issledovatel’skiy radiofizicheskiy institut 
pri Gor’kovskom universitete (Scientific Research . i 
Radio-Physical Institute of the Gor*kiy University) we 
Ne versity 


SUBMITTED: July 23, 1959 
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AUTHORS: 
TITLE: 
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PERIODICAL: 


ABSTRACT 
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Benediktov, Ye.A. and KorobkSe +4638? 


¥. 
Absorption of _ Cosmic Radio Emission During the Magnetic 


Iyvvestiva vysshikh uchebnykh zavedeniy, Radiofizika. 


1960, Vol 3, Nr 2, pp 333 - 354 (USSR) 


Observations were made at Latitude 56°09! , Longitude hoya: 
(near Gor'kiy) at frequencies of 18.6 Mc/s and 25 Mc/s, 
using a receivdr with 3 ke/s bandwidth and an aerial, 
directed to the zenith, with a diagram measuring 26° x a6" 
to the half-power points. The receiver output circuit 

had a noise limiter similar to that described by Lee 

(Ref 1). Figure 1 shows the variation of t:he attenuation 
of incoming radiation at the two frequencies (___15.6 Mc/s), 
(..+6- 25 Mc/s) with trme. Two large chromosphere flares 
had been observed on the sun on July 14. ‘The delay between 


the optical and radio effects was 35 hours, During the 
night of July 15-16 a polar auror:!’was observed from Moscow. 
Figure 2 shows the variati with the ratio of the 


attenuations at each frequency. The straizht horizontal 
lines correspond to variation of attenuation with frequency 


VE 
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on a Square~law, linear and constant basis, respectively. 
It is concluded that the effect is taking place whore 
the effect of collision frequency is approximately 


16 /uec., iec. in the lower part of the D layer. There 
are 2 figures and 2 references, 1 of which is Soviet 
and 1 English. 


ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut 


Pri Gor'kovskom universitete (Scientific-research 


Radiophysics Institute of Gor'kiy University 


SUBMITTED: December 11, 1959 a 
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AUTHORS; | Benediktov, YoeAs arid Mityakov, N.A. 
TITLE: Determination of the Relative Fluctuations of the 


Electron Concentration in the Ionosphere 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1960, Vol. 3, Noe 3, FP» 733 ~ 736 i" 


TEXT: One of the main parameters of Lonospsheric irresularities 
is the relative dispersion of the electron concentration 

8N = V (AN/N) » Al‘pert (Ref. 1) has suggested a method for 
determining this quantity from experimentally determited 
fluctuations in a signal reflected from the itonosphere. 
Proshkin and Kaschev (Ref. 2) have reported determinations of 
5N using this method. However, these workers neglected the 
refraction,radio waves which, as was pointed out by the present 
authors in Ref. 3, is an important defect of this work. The 
present authors have also pointed out in Ref. 3 that it is 
possible to determine 6N using observations of discrete 


sources of radio emission. It is of considerable interest to 
Garry out simultaneous determination of 68N both by pulsed 
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and radioastronomical methods. The prefent paper reports 
results of such a determination which was Carried out at the 
Scientific Research Radiophysical Institute at Gor'kiy 
University in the Autumn of 1959. If it is assumed that the 
irregularities in the electron concentration have mean linear 
dimensions g and are distributed uniformly throughout the 
ionospheric layer, then in the case of radioastronomical 
observations 6N is given by: . 

2 sree | 


r {p 
6N = 0.34 a In ( ; 1} (1) 


while in the pulse method it can be estimated from the inequality 
Siven by Eq. (2), where Ae and de are the working and 


critical wavelength, respectively, and z, is the effuoctive 
Card 2/7 
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thickness of the 1tonospherc. Pi/P is the ratio of stattered 


to transmitted signal energies and I is an integral depending 
on the parameters of the layer The expression 


d \ PS ) 
ONG 0.17 -—2--- “fin ( -2 . 4 (2) 


ve | 


holcs for a signal which has been reflected only once In the 
case of double reflection the l1iequality. 


; d \ fi /? \ 
ON 4% 0.17 -2~ \f- inf -3% | 
@ 72 \P | 


Y 
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must: be employed The above formulae were derived on the 
assumption that: 

1) the relative fluctuations in the dielectric constant are 
small, 


2) the angles of scattering Yooare small (-“& 1), 

53) the geometrical-optics approximation holds and 

4) the point of observation 1S at a great distance from the 
scattering region. 

It was also essumed that the dependence of the concentration 
on altitude is given by: 


Card 4/7 
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: Z-= 2S 2 
No[ i - ss (za < z,) 
zZ 
m 


w exp. a(z + z)) (zyx z,) 


(4) 


where zy is the altitude of the maximum, 


N, is the electron concentration at z = z 


Under these conditions the effective thickness of the 
lonosphere 1S given by: 


ZF z+ lf/a . 
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In the calculations za was assumed to be equal to 400 km. 


The dimensions of the irregularities & were astimated from 
the formula £ = VT . where T 18s the mean period of 
fluctuations and V 18s the velocaty of motion of the irregu- 
larities. In calculating & , it was assumed that these 
irregularities move with a mean velocity of 100 m/sec. The 
integral I was calculated in Ref. Die It was foynd that the 
pulse method gives ON < 4x 10 and 6N < 10 for the 

F and £ layers, respectively. Fluctuations in the emission 
of discrete sources (Casstopea A and Cygnus Al gave the value 
ef ON-~ 5 x 107. Acknowledgments are expressed to 

VoL. Ginzburg and G.G.Getmantsev for their interest and valuable 
advice. 
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There are 5 references. 4 Saviet and l Engiish. 


ASSCCTATION: Nauchno-issledovatel‘skiy radiofizicheskiy 
institut pri Gor'kovskom universitete 
(Scientific Research Radiophvsical Institute 
of Gor‘kiy University) 


SUBMITTED : June 6, 1960 
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AUTHORS : Benediktov, Ye.A., Korobkov, Yu.S. Mityakov, N.A., 
Rapoport, V.0O., and Khodaleva, L.N. 
TITE#- Results o° Measurements of the Absorption of Radio 


Waves in ‘the L[onosphere 


vcRTOUICAL: [zvestiya vysshikit uchebnykh waveden1ry, Kadiofizika, 
1960, Vol.3, No.6, pp. 957-968 


YIXT: Results obtained at Gor'‘kay in 1959 are reported. 
Yhe total absorption in the ionosphere was measured with the aid 
of the "method of two frequencies". The method 18 described as 
follows. Suppose that the cosmic radio emasszon i: reccived yh 
stmultaneously on two frequencies, fy and fo where fo > 1). | 
For ouch of these frequencies the integral absorption of radio 
waves in the ionosphe:re is given by: 

T , 2 4n (15,71,). (1) 


Waere Ig; and I, are the intensities of cosmic radio emission 
of frequeacy f; before and after passage through the 
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ionosphere 


lonosphere. Ic (23, 9° > and fe = aha where Ny 15 the 
etfective number of collisions of electrons with ions and 
neutral molecules, and {._— is the critical frequency of the 
Felaver, then the integral absorption is given by. 


2 ,& 
e 
3 ofan ; 2 2) xX 
ae Tomerd \ Novd ( 
Bn 8 
In this expression N is the electron Concentration, 2 18 the 


thickness of the absorbing layer, e and m are the charge and 
mass of the electron, and cis the velocity of light. lt then 


follows thi - : 2 : 
ees relates eae (t/f£,) and hence, finally. the integral 


Ll 
absorption for each of the frequencies is ziven by: 


On Ol 2 1 
r, Fe ee tee an a nee (Fad 
eee ey Ae 
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and 


dn Lovo, does not depend on the Salactic coordinates then 
vhRanges in ™, with time depend only on the ratio of the two 
trequencies., In fact, the above intensity ratio is not independent 
of the galactic Coordinates but this fact should not lead to large 
crrors in the absorption measurements. Published data on the 
abscrption of radio Waves in the lonosphere during night hours 
Shons that the absorption is frequently neg.igible. If the 
intensity ratio To2/Ig) is determined for these hours, then the 
“absorption for any other time can be Calculated from Eq. (3). 

It may be shown that the optimun frequency range for the above rs 
method differs from the standard method (described by Ulum et aj, ye 
in Ref.2 and Mitra and Shain in Ref.3) in that it doe: not require 
highly Specialized apparatus or prolonged otservations, The 

present authors have used the above method between Aucust and 
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December 1959 on 8.6 and 25 Mc/s. The results obtained show that 
the absorption has a characteristic maximum at noon wz2ach day, and 
aoainimum at about 4 hrs. in August and September there is also 
an additional evening maximum et about 20 hrs. The magnitude of 
the noon maximum was found to ke 1.1 db in August, 1.15 db in 
September, 1.2 db in October and November, and 1.6 dk in December 
16m 16.6 wc/s throughout). “ig.4 shows the diurnal dependence of 
the total absorption (continuous curve) and the absorption in the 
lower layers of the ionosphere (dotted curve) averaged over the 
PerLods 23rd to 31st October (Fig.4a) and 12th to L5th November 
fig. 46), The results obtained by the Radio Astronunical methods 
vere checked by means of the pulse method described by s#igott et al. 


Mele y). Fig.5 shows the dependence of the absorption in the 
i-layer on the critical trequencies of the F-layer (13.5 Mc/s) 
{curve 1 - 12th to 15th November; curve £1 = 20th to Dist Uctober, 
curve ail - data from nei.), Acknowledgements are expressed to 


u.G. Getmanutsev and V.L. Ginsburg for interest and advice. 
ward 4/7 
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LITLE: Radic-astronomical studies using oo te. Glo wyrek 

Satellites and space rockets 

PERIUDICAL; {kedemtya nauk SSSR, Takusstvennyye sputniki Zemli, 
0.7, Moscow, 1961, pp. 3-22 

TEXT: Tn a previous paper (Ref.b; 37. aes 

Sinzburg, LoS thhtocakiv. UFN, 66, LST) both: acu 

ayplisotions of ortificdal Earth ae UN Sek a 

Waeeussed, The present farpar extends -L:- f- 

kertivular attention to furdamenia! ae a | Li 

discussions «f specific forms -° apr: 

inés the fallewing sections; Loa EG oP OS gon 

i) measurements of sporadic radis em. af 

7) :esm3- radio emission and the rai Cie a 

sources, 4%) radio emission in the radeoor os oct. , 

the planets, Sl’ atudies of tne ione--: at 

wedrum, The first part of this bape: ' 

A 1-3 .m. The high-frequency radin «> ' 
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moon can be investigated with the aid 


while the observatricn of this @mivsir. 


mMiliimetse wavelenctha ls of wreat 


etronwls Ghaorbed in the tropespbere 
emtssion on these wavelenaths shio-.d: 


effective temperatura of the aun sne.' 


While thes :f€ the mcon should be ~ _.: 
include the synchretron emissior cue 


Ctiriulating an sciar Magnetic fiel-js, 
*perccrumi icf the sun itt may be possil: 
the effecrisre *emperatare on wayelens 
passage ov the radiation throauch ti» 
temperature ig apparently lower than tt 
The apparatus which should be set upc: 
in order to measure the high-frequenzy + - 


emission need net differ to any grea: 
"surface" apparatus. 


The linear dine-- 
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os aad Cae Od 
Sones bata «} 


the bhoofos pr ere, 


Me DE Se dy) eas ays 


ov ana lunar Pied s 


Tend fe om or dine: 


ts Goths oanteny 


(mirrcrs) need not be very large since tis aucular dimensa. 


moon and the sun are of the order of 31:4 
X = 0.1 cm the mirror diameter turns «..:: 
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Tie flux of s 

ee niennde naan Tadio alsission can On bye 1 under’ 
Yorientead"' Sieg en would require 

that they reac asa of space rockets faunches 

in the eoages Cy nten ae ee neuend oft Marsa, Venus and Rng cena a 
A WAe Lreiuaiiey ee > radio measurements can be carries out in 
QM. Sloanoker (Ref sae aes Layers T.P. MeCuddouch and 

le Giger ce te roe. IRE, VitG, 260, 1055) ana ae Viese 
O¥Mpos ium on ante. « Mayer and Clie Wiaiee ti gcoe ae, - Alsop, 
Wea maha uieeoe | AS EN OMO MY, Starford, California, lego) have 
vaves using a Be ager ok earn ef Venus and ae ton centinetre' 
‘liameter, Be ie 5 bony a with oa Parabolic mirror TS ay > ! 
found to be 229 4 75 OK pa oe ae temperature of bars was 

is 600 OK » as i te Por Vemns the corres pone dive Caries 
Aslranoaneet 2 fe teemrenanita represent thre eR aaa ae 
tiiese RSM UNEMGReS ta On the other tei attempts to extend ss 
will meet Wide eoscne Piet HSeamrhet hacge hi cele Ape tae Wavos 

Of Bars and eae ee erase Jn tact, sinea the iibendon 
antens.ty eRoua ie ee range is of there a) character its y 
achieve the sane eee ‘oportional to Arey oan henee in order to 
Card 3/4 j er at the output of the antenna as in the case 
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e ts , : F 
ludjo-astroncmleal studies using..., OLIN POULZCCU/UL 

LOou/h dis 

of the shorter wavelengths the area ot the antenna must be o 
dincreesed in Proportion ta x2, A mtrror h Wins a dianeter of 
about 150 m is Already Necessary at. tom, fn the case of a 
Space rocket, on the other band, the aite ane dimensions can be 
reduced very considerably, evi. town tu LN 2. The sporadic solar 
radio emission his been extensively studied an a wide wavelength 
range beginnine at a few cm right up to je¢4 lem, at has been 
established that the Slowly varycng (in time) component is 
a880ciated with Sunspots, The other component of the sporadic radio 
emission takes the torm of short bursts. These are due to the hoe 
radio emission which is largely associated with solar corpuscular | 
Streams and also solar cosmic rays emitted fropy Chrous; herie 
flares, The study of the spectral Characteristics of theee bursts, 
and also the time dependence of the intensity,is of ina jor 
importance to any detailed theory of the Sporidic radio emission of’ 
the sun, The sporadic solar radio emission is also of ercat 
interest from the geophysical point of view, The corpuscular 
Streams which are responsible for these bursts are ilso responsible 
for geomagnetic disturbances, fadlo fadeout on short Waves y 
Lonospheric disturbances, etc. A consideration of the experimental 
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cm? where 2 is the path length in cm. The optical thickness 1 
given in Table 2 was calculated from a formula given by 

VSP. Ginzburg (Ref. 28:"Propagation of Electromagnetic Waves in 
Plasma", Fizmatgiz, 1960). This formula reais; 


ae 3/2 ? 
tox Toes Ge 17.7 + in t ] (1) 


and holds for rarefied plasma for which (n - 1)@1. The values 
§iven in Table 2 are very approximate but nevertheless it is to be 
expected that the absorption should become appreciable beginning 
with 500-1000 m. Another interfering effect in the range 

A '% 200-300 m may be due to corpuscular streams. A consideration 
of available satellite and rocket data (Ref.l: as above. Ref.2: 
F.T. Haddock, Amer. Rocket Soc, No.794, 1959, Ref.?: A.C.B. Lovell, 
Proc. Roy.Soc. A253, 494, 1959. Ref.4: J.PL1. Tyas, C.A.Franklin, 
A.R. Molozzi, Nature, 184, 785, 1959) suggest that the satellite 
antennas should be of a Simple form. It is estimated that there 
should be no intensity difficulties and antenna dimensions of the 
order of a few metres should be sufficient. As regards the radio 
Card 7/ 10 
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emission of discrete sources the wavelength range 20-50 m is of 
particular interest since it is inaccessible to terrestrial 
measurements. Here antennas having linear cimensions of the order 
of the wavelength are estimated to be adequate, In arder to 
achieve angular localization of discrete sources and to determine 
the details in the distribution of non-thermal cosmic radio 
emission, one could use the diffraction of extra-terrestrial radio 
emission by the moon and the earth, Estimates of the radiec 
emission of terrestrial and Planetary radiation belts are more 
difficult, Nevertheless, very rough calculations indicate that the 
intensdties involved should be cletectable from artificial earth 
satellites, and it is precisely because these estimates are 
difficult that the satellite experiments should be carried out, 
Finally, satellite and rocket measurements can produce information 
about the radio emission of the terrestrial and planetary 
atmospheres and also about the inter-planetary medium, It is 
Suggested that the most promising method of measuring the electron 
concentration in the ionosphere and in inter-planetary space is the 
method involving the measurement of the group delay time of audio- 
frequency modulated Signals transmitted from artificial earth 
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satellites (E.Ye, Gershman, N.A. Mityakov and v.o. Rapoport, 
Ref.37: Izv. vuz, Radiofizika, Vol.3, 949, 1960). It is suggested 
that a review of available information indicates that the above 
radio-astronomical observatiors can he carried out with relatively 
Simple apparatus (this refers to the radio apparatus and the 
antennas). The authors therefore expect that satellite and rocket 
radio-astronomical observations will attract considerable 
attention in the near future, 
There are 1 figure, 2 tables and 39 references: 19 Soviet and 
20 English, The four most recent English language references read; 
Ref.33; as above. 
Ref.10; A.R. Tompson, A. Maxwell, Nature, 185, 89, 1960. 
Ref.31: J. Van Allen, Nature, 183, 430, 1959, 
Ref.39: A.G. Smith, T.D. Carr, H. Bollhagen, N. Chatterton and 

F. Six. Nature, 187, 568, 196a, 


Radio-~astronomical studies using .... 
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AUTHORS : Benediktov, Ye.A. and Mityakov, N.A. 


TITLE: = On the Absorption of Cosmic Radio Emission 
the Ionosphere . 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedently, 
' Radiofizika, 1961, Vol. 4, No. 1, pp. 44 = 48 


TEXT: When |" radio waveii are incident normally on tho* 
lonosphere,then for frequencies much greater than the 
critical frequency the absorption of these waves in the 
donosphere is given by Ginzburg - Ref. 5) 


- ~ 


e Lites 
Derr { No dz = 1,16+10°2 f-# ee (00), ms 
Q . \. 


where e and m =is the charge and mass of the electron, 
c is the velocity of light, 


f is the frequency, 
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N is the eactron concentration and a 


) dis the effective collision frequency.. 


It is known (Ref. 5) that the effective collision frequency 
‘) is determined by collisions with neutral molecules up to 
150 km, while in the F-layar it is determined by collisiors 
with ions. The magnitude cf NY can be estimated from known 
values of N and Vy in the lower donozphere (Nicolet - Ref. 6, 
i Xane - Ref. 7 and Nertney - Ref. 8). These data are given in 
Table 1. Numerical estimatus of absorption using Eq. (1) 
! and the data in Table 1 show that the absorption in the lowar 
layers of the ionosphere on 18.6 Mc/s is 0.3 - 0.5 db at mid- 
day, which is in agreement with the experimental data roaported 
by Benediktov et al (Ref. 3). In the F-layer, the effective 
collision frequency is given by (Ref. 5) 


5h In (220 a), 


Nils 
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where T ds the electron temperature. In: approximate 

calculations it may be assumed. that T = 1 000 “K and 

N «x 10 and ‘hence one obtains the approximate ‘expression. 


45N 


23/2 (2a) . Se Ge 


o 


Substituting Eq. (2a) into eq. (1), we have the following 
; expression for the absorption in the F-layer 


=-2 N : 20 - 

[ps 0052 2° | mde . Boa . 
af? ee | 
Tho electron concentration N is a maximum at 300 km while te 44 
tho temperature in the F-layer increases monotonically with Ss 


+ eee Me me 
. 
’ 
s 


eT 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9" 


“APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9 
| | = 


"9s 

re 
; 8 tae 6 ack, ganas 
On the Absorption .... te fh 1/61/004/001/003/022 . 


4 ; 
height. Since N changes with height much more rapidly 
than T7272 

an » the above expreusion can be approximated by 


Cp w'0.52 2737-372 [wax . 0 (3a) 
: | ee aos 
where T) 3/2 is an average value of pi 3/2 - ‘The electron. |; ”~ 


donbeitwation in the Felayer ca the first a 
Siven by sizer - Refs 9) pproximation is 


My ms (1—2) <0) 
N= 1 ‘ . 


* [Me exp (~2) (2>0) 
mn A ity ; . 
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where No is the electron concentration in the maximum 
of the layer. It then follows that 
= N24 16 a (5) 
f rte 9 (418 2) | 


and hence 
° 


actin’, (6) . 
My 0,26 f-1T NE (3: i 2). 


Assuming standard values for the F-layer (No = 10°, 9 Mc/s, /- 
71 = 150 km, Zz = 300 km and T, = 1 000 °K), we find that 
at f£ = 18.6 Mc/s, the absorption fp 2 lel db. This is also 


in agreement with “experimental data reported in Ref. 3. Thus,: 
the integral absorption of radio waves in the ionosphere oy 
frequencies considerably in excess of the critical frequency is 
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largely determined by absorption in the Felayer. Eq. (6) 
can also bo used to determine the temperature Ts near the 
maximum of the F-layer. Assuming that No z 1.24 x 1078 a 
| 4t ds found that 


( Naz a 1.24 x 1078 tf. ae (7) 


c 303 


where the effective thickness of the atmosphere is given by 


(8). 


2 
™ ay 3 25 + 3 Zz 


Using Eqs. (6)-(8), one finds that 
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Using the id Tarleton data (Ref. 3) on the absorption in the - 

F-layer on 18.6 Mc/s, one can calculate the product - 


~3/2 
T e i 
‘5 7544 in Tact; using 


Bas. (6)-(8), 4t turns cut that _ 


7," 200 ( t+ 04 Pel = 2,5- 10! f ea 
‘ ‘: ce « 


neglected. Table 2 Sives the various parameters for : 

October, 1959, as Calculated f1om the above formulae. It is 
| Pointed out that simultaneous Measurement cf absorption in the 
F-layer and the total electron concentraticn Rae can provide 


Usually, the second factor in the brackets in Eq. (12) can b 
Ss : A 
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reliable information on the tenperature near the maximum of 

the F-layer and its variation with time. Acknowledgments . . 
are expressed to V.L. Ginzburg and F.F, Getmantsev for their 
advice and interest. There are 2 tables and 9 references: 

4 Soviet and 5 non-Soviet. —- 


ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy 
institut pri Gox'kovskom uni.versiteta rt 
(Scientific Ressarch Radiophysics Institute 
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AUTHORS : Benediktov, Ye.A., and Getmantsev, G.G,. 
Sts 
TITLE; Sporadic low frequency solar radio emission 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1961. Vol.4, No.2. pp. 244-252 


TEXT: Sporadic solar radio emission is said to be clearly 
defined in the metre range. fowever, the sporadic radio emission 
emitted on lower frequencies is also of great interest and has 
been investigated by a number of authors: (C. Warwick and 

J.W. Warwick, Paris Symposium on Radio Astronomy, Stanford Univ, 
Press, 1959, p.203, Ref.l: R. Fleischer Paris Symposium on Radio 
Astronomy, Stanford Univ. Press, 1959, p.208, Ref.2: H, Daene, 
Mitt. Astrophys. Obsery, Potsciam. 301, 1 (1959), Ref.3; and 

A. Boischot, R.H. Les, J.W. Warwick, Astroph. J., Vol.131, 61 
(1960), Ref.4). The present paper reports some results of 
observations of solar radio bursts on 25, 18, 13 and 10.5 Mc/s. 
The observations were carried out during the summer months of 1959 
and 1960. The radio bursts were recorded as a side effect with 
én apparatus designed for the observation of galactic radio 
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emission below 30 Mc/s. In the case of the 25, 18 and 13 Mc/s 
cbservations, the antenna syatems consisted of mult idipole 
cophased arrays at a height of A/4 above metal ground. The 
radiation patterns of these antennas were identical and the width 
cf the major lobe at half-power points was 30° x 30, In the cass 
ef the 10.5 Mc/s signals the radiation was detected with the aid 
of a horizontal rhombic antenna, or by means of a half-wave dipole. 
Standard receivers with an intermediate frequency bandwidth of 

3 c/s wersa used, It was found that the number of solar rasio 
bursts was relatively large. More than 60 cases of solar activity 
at 25 and 18 Mc/s were nected in August 1959. Abcut 40 bursts and 
g>oups of bursts on 13 Mc/s ware noted in the summer of 1960. 
Moreover, a namber of bursts on 10.5 Mc/s were noted during July/ 
August 1960, The intensity of the bursts was frequently very high 
although an absolute estimat2 of the intensity was only possible 
in the case of the 10.5 Mc/s cbhservations, Assuming that the 
effective temperature of the galaztic background on this frequency 
is a few hundred thousand degrees, then the flux density from many 
cf these bursts reached 10-19~ m2 cps-l, i.e. the effective 
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cemperature of the sun over the entire disc during these bursts was 
greater than loll deg. It was noted that strong low-frequency 

bursts are relatively rarely accompanied by bursts on higher 
frequencies, For example, of the 17 bursts noted on 13 Mc/s in 

August 1960, only 3 were simultaneous with bursts on higher 
frequencies, The duration of single bursts is not very large (of 

the order of minutes). Occasionally, series of bursts are observed, 

as for example on August 30 1959 (Fig.l). In this figure the 

traces marked a, b and c (a, ¢ and @) correspond to 25, 18 and 

10.5 Mc/s (the time is local Moscow time). There is some evidence 

that solar bursts on even lower frequencies are alsn present, 

Since recording of sporadic sol.ar radio emission below 8-10 Mc /s 

is practically impossible owing +o the screening by the ionosphere, 
observations obtained with the aid of artificial earth satellites 

are of particular importance. The latter are described by the / 
present authors and V.L. Ginzburg in Ref.7 (Iskusstvennyye sputniki a 


Sporadic low frequency solar radio... 


Zemli (to be published)). 

There are 5 figures, 4 tables and 7 references; 3 Soviet and 4 
non-Soviet, The three English language references are quoted in 
the text above. 
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ASSOCIATION: Nauchno-iss ledovetsl'skiy radiofizicheskiy institut 
pri Gor'kovskom universitete (Scientific Research 
Institute of Radiophysics at the Gor'kiy State University) 


SUBMITTED; November 24, 196C 
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AUTHORS : Benediktov, Ye.A., and Eydman, V.Ya. 
TITLE: Non-coherent radio emission due to charged particles 


moving in the earth's magnetic field 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1961, Vol.4, No.2, pp. 253-258 


TEXT: The present paper reports an estimate of the intensity 

of radiation emitted by fast charged particles in the earth's 

magnetic field on middle and long waves. The emission of electro- 
Magnetic waves by an electron moving in a magnetoactive plasma has 

been discussed in detail by the second of the present authors 

(Ref.4: V.Ya. Eydman, ZhETF, Vol.34, 131 (1958); Vol.36, 1335 

(1959); Dissertatsiya, Gosuniversitet, Gor'kiy, 1960 
(Dissertation, Gor'kiy State University)). A quantitative 
calculation of the intensity of this radiat:ion is extremely 
difficult, even in the case of a uniformly distributed plasma, 

In the earth's atmosphere, both the magnetic field and the 
electron concentration vary with height so that the calculation is 
even more difficult. In view of this, the intensity can only be 
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estimated on the basis of simplifying assumptions. It is well 
known that the EM waves emitted by an electron moving through a 
magnetoactive plasma can be divided into two components, namely 
the synchrotron component and the Cherenkov component, The first 
of these predominates when v,; /vy @ 1, (vy/e)nj(u, e) Z 1, 
while the second component predominates when vii/vy D1. 

v, and vy are respectively the parallel and perpendicular 
velocity components relative to the magnetic field, and nj is 
the refractive index of the j-th normal wave. The present 
authors discuss these two components as follows. 

1. Cherenkov radiation. Consider a beam of charged particles, all 
moving with the same velocity v. Neglecting reabsorption, and 
assuming that the total intensity is equal to the sum of the 
individual intensities due to the separate particles, the intensity 
averaged over a hemisphere is given by 


Non-coherent radio emission due to ... 


2Q 
J ea i qv. ow dz (1) 
; Zy { 
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In this expression edge effects are neglected, q is the beam 
density and w is the intensity emitted by a particle per unit 
path-length. The integration limits are determined from the 


condition cos? a 34 
P| (ut — 99) (1 P) + Pk 
=a || tara 
wy [lot af) (IF) + P(S— 3 of] 


‘ | a {(u*—w9,)( Ep atl (I—BFto8, ABR 0) | 


where 


wdu 7 ( 3) 

and _ 2(w*—w?)? B--w [2ptu? + (1-F) wj| } w? : ie 

cos’ tes “OB [(u {(w?—a3)? A? w? 0?{w*f?4- (1-- 8°) w3} | f- 
Viper PTT, ot (4) 


ab 


DBF (oR WR) BE oto BEE (T= FF) oA] 
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In these expressions wy © eH/mcz wo # (47Ce2N/m) 72 ; pe vy /ct 
H is the magnetic field; N is the electron concentration; 

e and m are the electronic charge and mass respectively; and 
is the angle between the direction of propagation of the wave and 
the magnetic field, Eqs. (3) and (4) strictly hold for a 
uniformly distributed medium only, although they can be used in the 
case of the earth's ionosphere since Wo and wy are slowly 
varying functions of height. The electron concentration, the 
magnetic field and the refractive index are assumed to vary as 
indicated in Fig.1 (cf. legend of Fig.l). Eq.\(2) imposes an 
additional limitation on the dimensions of the emitting region, 

In fact, it follows from Eq.(4) that, independently of the 
magnitude of i, the following inequality must be satisfied: 


wy (2 = 87) 2B 4p? (a? - we) (6) 
If 
Ju? - w%| 4 3p7u2, 2 Syap2u? and p?< 1, 
then it Pare es Eq. (3) Hs 
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Ba ae (een aries : ete | nes (7) 
<2 we + wn - oe B* 


Substituting into this formula the values of wy and wo 
corresponding to a height of about 1500 km, it is found that 


J = (5 x 10779 q) wm? cps? sterad-. 


This figure is obtained for the following values of the various 
parameters involved: f£7~ 0.5 Mc/s; 6% = 0.04 (E~4.5 x 105 ev); 
&z = 100 km. When p2 © 0.01 (E = 105 ev) and Az = 300 km, 
it is found that 

J = (6 x 10729 q) m7? epee aterad™?, 


When the flux density q «0.1 the effective temperature of the 
radiation corresponding to these intensities is found to be 109 °K 


and 1.2.x 10% °K respectively, For f£~ 5000 cps, 62~ 0.01, 
Az = 104 km, q = 0.1 electron/em? and f, ~1 Mc/s 
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(N ~ 100 electron/cm ) it is found that the effective temperature 
28 1.6 x 107 OK. 
2. Synchrotron radiation. The frequency of synchrotron radiation 
due to non-relativistic particles is determined by the magnitude of 
the magnetic field, To each height of the earth's atmosphere 
there correspond certain definite generation frequencies given by 
wo = 8Wy where s £ 1, 2, 3.6556 « The intensity of the 
harmonics decreases with s, beginning with the second harmonic, 
It follows that in the case of the ionosphere the predominating 
frequencies will be of the order of 1-2 Mc/s. It is estimated 
that for heights of the order of 1500 km above the earth's surface, 
the second harmonic is wvlo? (£~1.5 Mc/s). Assuming 
Wo =£10', the intensity of synchrotron radiation on the above 
frequency is 

Jy (10770 : . 


(ordinary component, p2 a~70.3,  ~10°). For z = 3000 km 
(w = 8 x 10), wo = 3 x loll, g2 ~0.3 and vw ~ 209, it is 
found that - 

J ~ (10722 q) w m™® cps"! sterad™}. 


Non-coherent radio emission due to ... 


q) wm gpa? sterad 
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Substituting q = 0.1 as in the case of the Cherenkov radiation, 
the effective temperature in these two cases is found to be 

20 000 °K and 200 °K respectively. 

There are 1 figure and 15 references: 11 Soviet and 4 iKnglish. 
The English language references read as foliows: 

Ref.1: G.R. Ellis. J. Atm. and Terr, Fhys.. Vol.10, 302, (1957). 
Ref,3: G. Reber, J. Geoph. Res., Vol.§3, 109 (1958). 

Ref.9: J.A, Van Allen. L.A. Frank, Nature, Vol,183, 430 (1959), 
Ref,12: R.B. Dyce. J, Geoph, Res,, Vol,64 1163 (1959). 


Acknowledgments are expressed to V.L. Ginzburg for discussions, 
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AUTHORS: Benediktov, Ye.A. and Korobkov. Yu.S. 
TITLE: Absorption of Cosmic Radio-emission During the 


Magnetic Storm on April 1, 1960 


PERIODICAL: Tzvestiya vysshiich uchebnykh zavedeniy, 
Radiofizika, 1961, Vol. 4, No. 4, pp. 763 = 764 


TEXT: The present authors teport observations of the 
intensity of radio-emission on 18.6 and 25 Mc/s. The 

Curves arw shown in Fig. 1 (the 25 Mc/s record is displaced 

in the downward direction relative to the 18.6 Mc/s record). 

The broken curves show the approximate levels of the undisturbed 
Signal. The top curve shows tha variation in the Farth's 
magnetic field H in the same region. Asswoing that the ratio 
of the absorption coefficient at these two frequencies is 


nT w*, + \ ? 
ee ea 
Fe 41 +N 


IN 
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(Ref. 3 - V.L. Ginzburg ~ Plasma-wave Propagation, 


Gizmatgiz, Moscow, 1961) 
it is found that 'T(18.6 Me/s)/(~, (25 Mc/s) = 1.5 so that 


I\ 


V~ 1.4 x 107 sec? , For a normal ionosphere this value of 
\) corresponds to altitudes of she order of 65 ~ 70 km. During 
magnetic disturbances, absorption at such altitudes occurs in 
the Polar regions. As can be ssen from Fig. 1 there -is good 
correlation between the intensit:y variation and the magnetic- 
field variation. The correlation is less woull defined 

when the ourve obtained in the Leningrad region is used 
instead of the magnetic field for the Moscow region. Acknowl edg- 
ments are expressed to G.G. Getmantsev for assistance in this 
work. There are 1 figure and 6 references: %3 Soviet and 

3 non~Soviet. The three English-language references quoted . 
are: Ref. 4 - W.H. Campbell, H. Leinbach - J. Geoph. Res., 

66, 25, 1961; Ref. 5 - S. Ziaudin - Canad. J. Phys., 38, 

1714, 1960 and Ref. 6 - T. Obayashi, Y. Kahura - J. Radio Res. 
Lab. Report Ionosph. and Space, Res. Japan, 14. 1, 1960. 
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AUTHORS Artem'yeva, G.M., Benediktov, Ye A and Getmantsev G % 
TITLE On the relation between sporadic solar radio emission 


and the state of the ionosphere 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Kadiotizika 
v.4, no.5, 1961, 331-848 


TEXT: Geophysical phenomena which are associated with 
chromospheric flares, bursts of radio emission and other manifesta- 
tions of solar activity may be classified into three groups The 


with the onset of a flare or a radio burst. Effects belonging to 
this group are due to the short wavelength ionizing radiation 
originating on the sun. An example of this type of phenomenon 

is tiie sudden increase in the radiowave absorption in the ionosphere 
due to ionization by solar UV radiation associated with solar 


first group contains events which occur practically simultaneously 4 


flares. The second group includes phenomena which are delayed 
relative to the onset of flares and radio bursts and are associated 
with solar corpuscular streams. Here the clelay is of the order of 


a day as compared with less than 30 min in the case of the firs: 
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group The second group includes Magnetic disturbances eurovas 


and a number of other effects. It has also been established that x 
in addition to the fast (sporadic) variations. the Zeomagnetic i 
field and the ionospheric paramoters are subject to slow changes 
associated with the general level of solar activity both in the 


optical and in the radio ranges. This type of slow variation 
which can be correlated with the level of solar activity belongs 
to the third group of phenomena. The present authors review the 


relation between Sporadic radio emission of the sun and the state os 
the ionosphere on the basis of published data and measurements 
which were carried out at NIRFI during 1958 and 1959 The review 
is given under the following headings: 

1} Relation between solar flares, radio bursts and Zeophysical 
Phenomena due to the short wavelength fonizing solar radiation 

2) Relation between solar flares, radio burstg and the ceophysical 
phenomena due to corpuscular streams. 

3) Long-period variations in the state of the ionosphere and solar 
radio emission. 

It is shown that fade-out and other ionospheric phenomena in the 
first group are better correlated with bursts of Sporadic rad o 
Card 2:4 . 
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emission on high frequencies than with bursts of Low frequencies 

{his has been confirmed by the work of M.R. Kundu (Ref 7 J Geophys 

kes 105 5903 1960) and also the radio-astronomical and ronospher ts 
observations carried out at NIRFI in 1959 There is consideratle 
evidence suggesting that bursts of solar radio emission on tiuw 
frequencies are associated with ionospheric and magnetic disturbance vs 
due to the entry of solar corpuscular streams into the Earth s 4 
atmosphere The use of solar radio emission as an index of sola =i 
activity for the purposes of long-range torecasting of the critical 
frequencies of Jonospheric layers does nat appear to have anv 

special advantages as compared with the optical index of solar 

activaty A possible advantage is that the solar radio data are 
frequently easier to obtain than the optical data Acknowledgment <> 

are expressed to V V Zheleznyakov who read the manuscript of this 

paper and made a number of suggestions. There are 12 fagures and 

25 references: 5 Soviet and 20 non-Soviet ‘The English-language 
references read as follows: Ref 6 0 Hachenberzg H Volland./ Astrophys» 
4? 69. 1959, Ref 7- quoted in text; Ref 18: T Obayashi Y Haku-sa 


| Radio Res Lab 7. 27 1960, Ref 25. C M Minnie GH spazrara 
i Atm Terr Phys 18 7 Date 
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AUTHORS; Belikovich, V.V., Benediktov, Ye.A., and 
Yerukhimov, L.M. .——— 


TITLE: Results of observations of the discrete source 
Cygnus-A at large zenith angles 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, v.4, no.6, 1961, 993-1003 


TEXT: This paper was first read at a conference of 3 
MV i SSO SSSR on radioelectronics at Khar'kov in 1960. +" 
The authors report results of measurements of the relative 

intensity of the radio emission due to the Cyg-A source on 

29.7 Mc/sec which were carried out at Gor'kiy in 1959-1960. The 
results correspond to zenith angles of the order of 80°. The 
interferometer employed had a dase length of 20\, and a beamwidth 

at half power points was 11° and 13° in the horizontal and 

vertical planes respectively. Signals from the rhombic antennas 

were passed through a pre-amplifier and separate mixers with a 

common heterodyne operating on a frequency of 6.5 Mc/sec. One 

of the heterodyne channels contained an electronic phase 
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reversing switch (operating at 29 cps). The mixers were followed 

by an i.f, amplifier with a passband of 10 Kc/sec, a square law 
detector and a heterodyne filter linked with the phase reversing 
switch. The signals were recorded by a pen recorder with a time 
constant of 3 sec and a chart speed of 72¢ mn/r. Fig.3 shows 

the results obtained during the entire period of observations, Za 


Results of observations of the ... 


Arrows indicate those cases where the radio rise of the source 
was noted during the observations, The arrows pointing in the 
downward direction represent radio setting of the source. It is 
clear from Fig.3 that there is a very considerable spread in the 
intensity of the source. Analysis of these results hag shown that 
the reduction in the signal level during magnetically quiet days 
was due to the usual absorption mechanism involving electron-ion 
and electron-molecule collisions. The reduction in the intensity 
is well correlated with the degree of magnetic disturbance, 
particularly at night during winter months, During this period 
Considerable phase distortions were also observed, The variation 
in the intensity is closely related to the scattering of radio 
waves by electron density irregularities in the upper layers of 
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the jonosphere. It is suggested that the explanation of the 
anomalous effects during magnetoactive days should be ‘sought in 
the interaction between corpuscular streams and the ionosphere 
near and above the F-layer maximum. 
Acknowledgments are ex; essed to G.G. Getmantsev for interest 
and assistance. 
There ate & figures, 3 tables and 5 references; 3 Soviet-bloc 
and 2 non-Soviet-bloc, The English language reference reads as 
follows: Ref.l: H.I.A. Chivers, I.S. Greenhow. 2 
J. Atm. Terr. lys., v.17, 1, 1959. of 
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AUTHOKS ¢ Artemtyava,G.., Bolikovich,’. Vey Denodiktov none 
Yerukhimov,2. 1. and Korobkov, YueSe — 


TIT.24 veasuremonts of cosmic radioomission absorption 
during the solar eclipse on Fetruary 15, 1961 


PERLODICAL: Geomagnetizm 1 Asronomlya, Vez, nowl, 1962, 58-60 


TEXT: Turing the solar eclipse of February 15, 1961 observations 
of the cosmic radioemission wera made in Yevpatoriya at the 
following frequencies; 25, 18.46 and 13 ics, and in Gor'kiy at 

25 and 13 “es. Such measuroments were omitted during previous 
eclioses. “ho purpose of the present measurements ts to discover 
any decrease in the absorption of cosmic racioemissior caused by 
tho solar sclinse and to differentiate botween the abscrption of 
.different layers. The apparatus used in both places was identical. 
The receiving antennas consisted of six wavé vibretors. The 
maximum direction darren | was pointed to the zenith, and the width 
at half powor was 50°. The iseasurements were conducted for 10-12 
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“Measurements of cosmic redioemission... 


days, beforo and after the oclipse. Data from the five days, on 
which for2 was not mich different from its value on the eclipse 
day, were used for further analysis. The variations of the 
absorption during the eclipse are presented graphically. in 
Gortxly at 25ies no effect was observed within experimental errors, 
The maximum decrease of the absorption ita shifted several minutes 
with respect to the maximum of the eclipse. The lag ts near to 
the value of relaxation time in the D-layer. in Yevoatoriya a 
second, smaller maximum, lagging by approxinately 30 min, was 
observed. ‘his maximum is probably connected with changes in the 
absorption in the F-layer, wheres the relaxation time is much 
longer than in the D-lavor. The ratio of the maximum changes of 
the absorption in Gortkiy and ia Evpatoriya is approximately equal 
vo tne ratio of the Soler zonitia angles cosines. The main reason 
for the changos in tho atsorption are changes in the electron 
density in the D-laver. Thore aro 2 figures and 1 table, 
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AUTHORS: Renediktoy, Ye, As} Getmanteoy, 0. G.; Mityakov, N. A.; Rapoport, V. 0.; 7 
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TITLE: Results of the intensity measurements of ralio-frequency radiation at34-/ : 


frequencies of 725 and 1525 ko by means of the apparatus installed in the satellite 
Elektron- 


Se ae a me 


vy 


TOPIC TAGS: artificial earth satellite, radio emission, ionosphere, atmospheric 
radiation, radio receiver, )geomagnetic field A el 


ABSTRACT: ‘The results of ragio-fruguency measurements taken by the Elektron-2 
satellite are analyzed and the equipnent used 1s decribed. Two fixed-frequency 
receivers timed to 725 and 1525 ko were used with a common dipole antenns. One side 
of tho antenna waa a 3.75-m metal utub, and the other side was the body of the 
satellite; the radiation resistanos twas 0.033 ohm for 725 ko and 0.146 om for 1525. 
‘ko for a cnpacitance of 46 pF. Tne receivers used etraight amplification with 3 rf 
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